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(54) ALPHA-COBALT HYDROXIDE LAYER-COATED NICKEL HYDROXIDE FOR ALKALINE 
STORAGE BATTERY AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance a utilization factor of nickel hydroxide by forming an a- 
cobalt hydroxide layer in a fine hole of a surface and inside of the nickel hydroxide. 
SOLUTION: In nickel hydroxide as a positive electrode active material, its surface and fine hole 
are coated with an a~cobalt hydroxide layer. The reason is that, when the material is once 
charged, efficiently coating cobalt hydroxide comes to be cobalt oxyhydroxide of high 
conductivity, conductive network of a nickel electrode is formed to improve utilization factor. In 
the case of forming a cobalt layer, by adding a complexing agent of ammonium ion or the like, pH 
is enhanced to 8 to 1 1. pH unbalance in a reaction tank, in the case of adding an alkaline metal 
hydroxide solution, can be thus adsorbed, a~cobalt hydroxide can be stably produced. A cobalt 
amount is preferably in a 1 to 10% range, when exceeding an upper limit, uniform coating can not 
be obtained. 
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JP Hei 10-12236 (translation-in-part) 

"a -COBALT HYDROXIDE LAYER - COATED NICKEL HYDROXIDE 
FOR ALKALINE STORAGE BATTERY AND MANUFACTURING METHOD 
THEREOF" 

CLAIMS 

1. A high density nickel hydroxide in a positive 
active material for an alkaline storage battery, wherein 

a surface and a pore of said high density nickel 
hydroxide serving as a base are coated with an a -cobalt 
hydroxide layer; 

a particle shape is a spherical shape or analogous 

thereto; 

an amount of cobalt used for coating is 1 to 10 %; 
a tapping density is not less than 1.7 g/cc; 
an FWHM of a peak attributed to (101) face in x-ray 
diffraction is 0.8 to 1.3 deg/2 0; 

a specific surface area is 0.5 to 30 m 2 /g; and 
a mean particle size is 3 to 25 Aim. 

[0022] 

In the present invention, the concentration gradient 
of nickel to pH in the aqueous solution is made small by 
forming ammonium complex salt from nickel, to grow the 
particle. Even when the amount of three components of the 
material (nickel salt, ammonium ion, alkali metal hydroxide) 
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is kept at a constant level to control the pH, the 
concentration of ammonium ion in the solution varies due to 
decomposition or vaporization of ammonia, causing the 
generation of crystal nuclei produced from ammonium complex 
salt to become unstable. A constant generation of crystal 
nuclei can be obtained only when the concentration of the 
ammonium ion in the solution is controlled, whereby the growth 
rates of the particles are leveled off. According to the 
present invention, it is possible to obtain a high density 
nickel hydroxide. 
[0023] 

In order to maintain the condition of the above- 
mentioned mechanism, since an ammonium ion supplying body that 
supplies ammonium ions corresponding to the amount of nickel 
required and a solution of alkali metal hydroxide are required, 
the reaction process is made continuous. Herein, stirring 
produces an effect of grinding among particles. After 
repeated grinding and growth, a sphere shape nickel hydroxide 
having fluidity is obtained. Therefore, a stirring rate is 
also an important factor. 



[0035] 

(3) With respect to an FWHM of a peak attributed to 
(101) face in x-ray diffraction: 

in the case of less than 0.8 deg/2 0, protons are not 
transferred smoothly in the electrolyte; and 
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[0036] 

in the case of more than 1.3 deg/2 0, crystallinity 
is degraded, making it impossible to maintain the shape of a 
sphere, thereby to cause a decrease in filling property. 
[0037] 

(4) With respect to a specific surface area, 

in the case of less than 0.5 m 2 /g, the number of huge 
particle is increased, deteriorating the fluidity, thereby to 
cause a deterioration in filling property; and 
[0038] 

in the case of more than 30 m 2 /g, the void capacity 
is increased, causing a decrease in particle density. 
[0039] 

(5) With respect to a mean particle size, 

in the case of less than 3 \un, the number of fine 
particle is increased, deteriorating the fluidity, thereby to 
cause a deterioration in filling property; and 
[0040] 

in the case of more than 25 yua, the number of huge 
particle is increased, deteriorating the fluidity, thereby to 
cause a deterioration in filling property. 
[0041] 

The high density nickel hydroxide used for a base may 
contain a heterogeneous element. In other words, it may a 
solid solution that contains at least one or more of Co, Zn, 
Ca, Mg, Al, Mn, Cu and Ti 
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[0042] 

Examples according to the present invention are 
hereinafter described. 
[0043] 

[Example 1] 

In a reaction bath provided with an agitator, while 2 
mol/L aqueous nickel sulfate solution and 5 mol/L aqueous 
ammonium sulfate solution are continuously added, 10 mol/L 
aqueous sodium hydroxide solution was added so that the pH in 
the reaction bath is automatically kept at 12.0. A constant 
stirring was carried out using the agitator with keeping the 
temperature of the reaction bath at 40 °C. The produced 
hydride was overflowed and taken out from the overflow pipe, 
and then washed with water, dehydrated and dried. A high 
density nickel hydroxide with a sphere shape was thus obtained. 
Next, 100 g of the obtained high density nickel hydroxide with 
a sphere shape was placed in a 2 L reaction bath provided with 
an agitator, then 5 mol/L aqueous ammonium sulfate solution 
and 10 mol/L aqueous sodium hydroxide solution were added 
thereto until the pH is adjusted to 9, subsequently in order 
to keep the pH at 9, 40 ml of 2 mol/L aqueous cobalt sulfate 
solution and 10 mol/L aqueous sodium hydroxide solution were 
added, and the mixture was left standing for 30 minutes. 
After filtrating, dehydrating and drying, an a -cobalt 
hydroxide coating nickel hydroxide was obtained. Herein the 
amount of cobalt contained in a -cobalt hydroxide used for 



coating was 4.4 %. 



[0049] (Measurement method of physical properties) 



[Table 1] 



Item 


Measurement method 


Co 


ICP (SPS7000S produced by Seiko Instruments & 
Electronics Ltd. ) was used. 


Tapping 
density 


SEISINN TAPDENSER KYT3000 was used. The weight of 
the 20cc cylinder was measured. (A) The product was 
added by dropping naturally through a 480 mesh. The 
weight of the cylinder (B) after 200 times tapping 
and the filling volume (C) were measured to 
calculate the tapping density. (B - A ) / C 


FWHM 


(101) face: X-ray diffraction device (RINT2000 
produced by Rigaku Denki KK) was used. Measured at 
38.4 deg. 


Specific 
surface area 


Nitrogen was used as an adsorbent. A desorption 
isotherm was determined using "AUTOSORB 1" 
(produced by Quanta Chrome Co., Ltd.) to calculate 
the specific surface area. 


Mean particle 
size 


Particle size distribution analyzer (LA910 produced 
by HORIBA) was used. The laser method was employed, 
and the value corresponding to 50 % of accumulation 
value was determined. 



a0H*BMWW (JP) 02) ^ J£f 1^ & $g (A) ai)ftfFtHH&R!#f| 

#Hi¥lO- 12236 

(43)^ibb wnmamin i6 b 



(5i)inta e nma* ^ftiEa*^ fi 

H0 1M 4/52 H0 1M 4/52 

4/32 4/32 



»*3go»:2 FD (4 7 1) 



C21)fl»H» 


43WF8- 178522 


am® a 


592197418 










(22) mas 


¥f£8^(1996) 6£ 19 B 




9&imm&m&mBM 5 #10 






«2)mm 
























oz>mm 


;m on 








S#JWS#*a^BT45^^gij5#10 1* 














C7Z)5fiW# 


«ap em 








§#ift^TtS*BT45^g«fS5#10 fic 














(74)ftSA 













(54) \$m<D&m 7JV*UW^Oo-^ft3/^hHTtenfc*«ft=:y^RlWtO«fi» 



(57) DSR] 

»{k-yy;I/©5pJffl*%lRl±S-&TSPgI{t%l^t5 




mm i ] v wnmvjEmmmzis^?, 

1 . 7 g/c cfilt, XWUJffcfcff* 
(10 1) ffilf-*0iftiffltfO.8~1.3' /2 0, 
JtSlSfctfO. 5~3 0mVg, ¥£ft&#3~2 5ji 

M#E2] SjS»fc-y^r;i/«*»«i, 7>*x* io 

mtau p h£8~i immu ^© p h£«#l 
vmmmz c ^^i^-rssra i tfifc©7j« 

-y-5r;K0Slig^So 20 
[000 1] 

So 

[000 2] 

B**nT^<6. 30 
[0 0 0 3] 7;l/*U^TOcfc^T«, ^-7>hiS- 

*©JffJffl*fcff*tf6ft;B. *©fc«>, *S{k-'y^ 
;W*K©«*4£5lffiU l&viW^fSfc^ 7K 

3/ VI/ Mi, ^-^?©il£tf*f Vj-jfflfDli 

sb\a&m<D7mit?>wh*mt u 

k sfc, laical -iwt3/^i/h*»Bta-rsci: 

[0004] *Wb-yy;WB*lBlo»«tt* 
Hfbn/^l/ h%*«fb-*y ^SfflKSatS c fctfSI 
[0 0 0 5] 1) ftHQ6 3- 1 5 2 8 6 6m is? 



WW 1 0- 1 2 2 3 6 

2 

[0 0 0 6] 2) tfR¥ 7-2 3 5 3 0 3 *Wfc 

lcfioJ:5K^tt7;l/*U *Kfb-y^l/ 

asBtzwwbn^i/ nraw*»ja«-&T^So as© 
n%«5a&t c o $fettc ofb^ft^iSftitT, mm 

[0 0 0 7] 3) WM¥7-3 20 7 3 3m *Wb 
=y 3/Whtt**fcxf7l/7;l/=i-/Mc 

p H 9 -vm^m U *IWb- v ^r;l/Sffifc a -zkl&fb 
h fc ft -*«{t3/Vl/ h fc*Bf£©9J^-eSg!L 

[0 0 0 8] 4) #$¥7-3 2 0 7 3 6Tftt, #P*W 
7-3 2 0 7 3 3 ^|pI«©^ffi-C\ zkgfcy 

ffiic?j<^bn;vp hmu ^-zm^rcTmit-v 

^r;l/fc©SfBfilt0. 8 5&±©&©£f#Tl^o 
[0 0 0 9] 5) «F7-3 2 0 7 3 7m ftlfc 

LfczkBHbxyfr LTVS, 
[00 10] 

[#W8?ftL<i:5£t5fSl] LfrbfttfS, 1) © 
¥K p H£±#£#3fBt&©-£7j<tffc3;S 

[0 0 11] 2) ©£&m pHfcfitoCfcT?, 1) 

<fc0tt«#sn5^> ps©*Kfb3/vi/h*itKtts 

t5SS7S, *Kfb3^;l/ h©i3-£$TOMM£ 
ftftlr\ Sfe, CoSftttCoft^ftSWirrsci: 

[0 0 12] 3) ©£?£m a-*IWb3^;bhi:j! 

0 o 

[0 0 13] 4) ©£?£m >^bfc*»b 

[0014] 5) ojstit 7kKfb3^;i/h©«ffll 

[0 0 l 5] &fc\ lEKWIFttTkaft-y^^iiK 
jS -zkWtn/VI/ h^n-r 4 yyLfcfe©T*fe5*\ 
C© j? / VI/ h t±7;P* U ffcl*Kfb!ft}SJKt 

JW«*IWaaW a -*»b3; VI/ h i 0 l^feft, « 

ftx JJBKWftt a -7j<^fk37^;i/ h BtT'Cn-r-r 

IWbny VI/ h%3-rw ^^LfcTkKfbxy^l/Oiai 



(3) 

3 

&m 7;Mj yiWfioiHBBi: LTtt$£*+#T? 

[0 0 16] ±3*0ffilI&£«B*Lfc, iSV^ 

[00 17] 

3>whM-vmt>tu m&mm&frztitfti. 3 10 

-f-f^L^Htfl"-! 0%, *-j/fcTy?8f 
gtfl . 6 g/c cKi, XfiUffirEfctt* (10 1) 
ffie-*©¥fHBtf0.8~1.3' /2 0, JtStBBttf 
0.5~3 0m'/g, 3 ~2 5 /imT^SCl 

[0 0 18] *^<07;l/AU»«jttOiEffi}S««kL 

TkJSffi, 7>^7A^>#tm, 7M/U&B*!! 

mtwb *> ttibrnzmmmmmt-v >rm 20 
tu 35?k 7 y*:=sjk4-* ymwmr^ts y 

»ftft»«*»iPt, pH£8~l 1E1HU ^©p 

H%»Rf e 3^1/ vmrnmrm y &i7j< 

[0 0 1 9] g 7c, TKiMtn/^hn-r-f^^l*^ 
$ U\, 30 

[0020] 

[00 2 1] -|RE#»tt* <fc QWHffi&ZmtS 
BSE. *©«fi4JE^t^t«a?0«fW^<&«, 

e&, ffl?d«aiiMieo«S43E*/j^s < mmm 

§0 £C37^ zkWfc-y^/bOSIWSQlliattpHlcW 
U #fifE*t<gffct5o of 0, pH 
E^-rS-'y^;l/0»fi^Eft^E^t^„ ftoT, 

[0 0 2 2] *^E*^Ttt» -yfrJl/fcTV*-* 

7 $vKE>a£43E*/h£ < bfiffotfgfcfro fco 3 fig 
#*-J£*E LT p H£n > h D-;H-«^ttftt, 7 
>*-7O^^I8EJ:9K#07>*:itfA>i';i-> 50 



1 0- 1 2 2 3 6 

4 

[0 0 2 3] ±!B**-XA©1fli*ffifift5Ett, & 
[0 0 2 4] &&\ *aWEfe^5SJSTffiffl*nfc7 

yz-thjtymmi. Tmmm en , 
(2) Tf*sh«e:fc<, BS«JifcbTffiffl*n«fe 

u £it7j«^$^ft^i«: >y >ny 7 v 

■fc5E, 4S»U±©7>*-7tt&g&<, -l^Mf^ 

o. 5 i^ao^l-eSfty. 

[0 0 2 5] $fc % 7V ; e-'>A-ft^l&ft^LT, 

[00 26] (1) N i S04 + 4NH 3 + 2NaOH 
-> N i (NHj)< (OH)! +N az S 0< 
(2) N i (NH3) 4 (OH) 2 -> N i (OH). + 
4NH 3 

jv v mnm^tty^mtn/^ y e& d . 

[0 0 2 7] u» a-7jc»fb3/^l/h0^7;l/* 

u n^«ffl©«Sf § 7;i/* u &i7klWb«i}S»E 
»UTlS^»»tt*^fe«>l8ffift»fitt*y h7-^ 
*»*r«Cfctf»l6nTV^«. LfrU ^©a-7j<^ 
fbn/^i/ h tt7;l/* U ^S7j<Stfb^ffi*-e^S-eS 
0 , p H 9 tt±Tf J3 h E^fb LT 

[0 0 2 8] *^T'{i7y^7A^*^©fg{b^J 
figt5pH^5~8TSorc©^ pH8~llfc*«> 

«*i©int sisoas«rto p h w«%aiit s c t 



5 

££LT a -zkftfcn/W h £ 
[0 0 2 9] a-*Sfk3/Whl*}Bj£T3l& 

Ai^GBSttRtf 7;i/* U &l*II{k1»;&*taU p 
h^8~i uzmmu *<DpmiffiLi&&t>37w 
h %mmxf7Mi v itMymmmm lt, 7j<$ 

ffi£pHfcfctAt\ 1 0#~2B$fS£8 
[0 0 3 0] ±E02fi6T?1l&ft* a-*Wfc3/VI/h 
;1/ h fcSffcT 3 c fc «fc D IE«gft« £ LTS&*«fc« 

u % t LToftHftjaat «fc 3SHk& haw p, 
[0031] *m<o7>iijv$mm<o*m^'!>>r 

[0 0 3 2] (1) 3-f^nS3^1/HtSL 
T 

• \%&*)>PK^t, s»m<« fOT*tfffi<& 

[0033] • io%<fc!)^£, n-^-Tjyfft 

[0 0 3 4] (2) *yt:yy*filcHLT 

• l.6g/cc«J;!)/JvSv^ ^«lA^>ft<ftD, 

[0035] (3) xaasft*«t*" (i o i) iBir- 

•0.8° /2 0J:!>/hS^ *$W?©7aby 
[0 0 3 6] -1.3° /2 0cfcD*£^, ISHtttf 

[0 0 3 7] (4) J£IM£MLT 

• 0. 5m7gi*)/J^J:, g*tt?tf*A, SObtt 

[0 0 3 8] • 3 0 m* /g*!)**tr^ ffiFLSBW 
[0 0 3 9] (5) ¥£fi£fcKLT 

• 3fimj:!>/jv&^fc, mmm*.. vab&m<it 

[0 0 4 0] • 2 5fimJ:t)**V^, g*fi?tfi| 

[0041] 



(4) ftH¥ 1 0- 1 2 2 3 6 

6 

gS79R*aA,WCfc&V\, Co, Zn, C 

a, Mg,AKMn,Cu, T i HiU 

[004 2] 

mm ur, xmommm^xmtZo 

[0 0 4 3] 

mm i ] MtmzQEu&mic. 2 m 0 1 / l m 
n-vtrfrymmt. 5mo l/LOBSnry^-^A 

zk»«*18H5lXt**<6, 1 Omo 1/L©7j<^{kt 

10 hvvkymmfcfcmvpHftmmci 2. ot 

IHtU **^±!>J!»d«$L;fco £$Lfc7j<iHkft« 

ah*, ^ji®st/c 0 c a lt, mmmwm 

;H 0 0 g 2 LEfSfffcAtU *K 5 m 

0 \/L<Dffik7V*-*Ljm®ktil Omo 1 / L 7j< 
»fc*HJ*A*8ifc£i$inU pH9tRSU pH 
9 *fflW*J: 5 2mo l/LOi»3^l/h*B 
20 $4 0 m 1 fttf 1 0 m o 1 /L*Hfkt h U 

fco cam. 3-r-f>ybfta-*»{t3/VI/h©3 
4. 4%-efe^fco 

[004 4] 

7fr;WcZ n 5%RtfC o 1 %fc@}g£-&fcfc©£ffl^ 
[0 0 4 5] 

30 m&m 3 ] nrnm 1 tfe^T, n-r * ywt p h i 

[0046] 

[Jt«ff9 1 ] IW 1 >7fcfe^T, p H£ 

[0 0 4 7] 

UtKM 2 ] gffiffll 1 fcfc^T, 2 m o 1 / L ©B6»3 
/Vl/h*»K%9mL*«fflbfc. n-r-f 

hltio. 

40 [0 0 4 8] 

{.mm 3 ] HffiflJ 1 fcfc^T, 2 m o 1 / L ©Hgp 
1 OmLfcLfe. 3~f*>?3/W 

[0049] am<om^m> 
an 



(5) 

7 



9 g 


in je * * 


Co 


I CP .(-Ma-K^S SPS7000S) 




SEISDffl TAPDENSER ITOOOO^^V* 3. 20cc-t/K5SM^Jt|i£f 5, (A) 
48(taesh7yu-Y-C*£*aasrFLT3EBt«o 2 0 OHO* , tfy^ 
«»oas(B)£3tSN84KC)«Heu HUM'S. CB-AJ/C. 




(i o i) M-"Xtmmm(S!m&imfm>>£m<.\ 38.Meg.Tiws. 








ttSMttjlt (tt«M!tti*£!. LAS 10) *Ht*fc. u-tf-ftcfct) 



[*2] 







(cc/g) 


¥ tt 48 
[101] 
C ) 


OWg) 






*tt 


2.01 


0. 884 


10. 6 


8.4 






1.80 


1. 000 


1. 3 


14.4 


£«0I3 


»tt 


1. 71 


O. 90 7 


2. 7 


1 2. 0 


JfclRfll 


Wi 


1.8 3 


1.056 


6. 3 


10.5 




mvt. 


1.9 8 


1. 156 


9. 6 


12. 5 






1.5 5 


0. 98 9 


3.6 


9.9 



mmt LTowmmz?, mm 1 ~ 3 wuam 
1 ~ 3 xm&mit- v frmm^x, znznm 
zmbit, m^y*^ pmo-m? 30 

>Wh»*%«SU C©S£**CMC (A/M?** 
^?;&3fi^-vfr;l'^fc5feKU R«Hin£ELTiE 

[0050] mmmmtmx^KLxmrc w 
*>. m<Dwmmc.ttL-c<oo. 1 coimmm 
wmmo 1 5 o %$-es**ff i\ i / 5 c © 
35SrtWt«E^ i . o v f -efiwtfcfft \ asasiKJtr 5 40 
m\mmmm*x% lk 0 

[00 5 1] STOW (%) = ( 1 . 0 VSTICSC 

«gl/7kflHt-^;wiiigl) x 1 0 0 

[*3] 



1 9 9 

«iS^2 9 9 

5US0H3 9 8 

9 2 

H*W2 9 0 

mmz 95 

moim^mymit-v'rfrmmz mx% 

[01] ^ffiffllfcfettSn-r-r^^-Xfcas 
[02] ^J8WUc*it«o-*IWk3^;l/Ki!)3- 



(7) 



#P*W 1 0- 1 2 2 3 6 



immm 

immiE i ] 
mmmm^ mm 

mm i ] 7)v* u mmmmmm^^x, 

Wf&m 1 . 6 g/c ctti, XfiUHSrKfctfS 
(10 1) M^-^WiWo. 8-1.3° /2 6, 
Jtaffiffll^O. 5~3 0mVg, ¥£»&tf3~2 5/i 

[Mil 2] 

MiEWftSS*] TO* 
[fluEttftEB*] 0 00 9 

[fiIE£&] ?£H * 



[0009] 5) ftg&¥7-3 2 0 7 3 7T?tt, flit 

LfcTktfb-y^^H^LTV^o 6) ftPS 

56-59460 Tftt, fS^Jt&, TO£©7j<Ifc'y 

[Mil 3] 

RfiEttftEg*] 0 0 14 

immi m 

[0 0 14] 5) ©SST'fc 7j<^b3A;l/h(DSai 
^. Ht, 6) ©£Sm 7;l/*UfcWJfcEjS*5 



S#!WB#ipa*ff4S^fiWft»J 5 #10 ft 



